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Abstract
	 Background: Vaginal yeast infection refers to irritation of the vagina due to the presence of 
opportunistic yeast of the genus Candida (mostly Candida albicans). About 75% of women will have 
at least one episode of vaginal yeast infection during their lifetime. Several studies have shown that 
pregnancy and uncontrolled diabetes increase the infection risk. Reproductive hormone fluctuations 
during pregnancy and elevated glucose levels characteristic of diabetes provide the carbon needed 
for Candida overgrowth and infection. The goal of this study was to determine the prevalence of 
vaginal yeast infection among pregnant women with and without diabetes. 
	 Methods: This was a case-control study using cases reports from Kepala Batas Health Clinic, 
Penang State, Malaysia from 2006 to 2012. In total, 740 pregnant ladies were chosen as sample of 
which 370 were diabetic and 370 were non-diabetic cases. 
	 Results: No relationship between diabetes and the occurrence of vaginal yeast infection in 
pregnant women was detected, and there was no significant association between infection and age 
group, race or education level. 
	 Conclusion: In conclusion, within radius of this study, vaginal yeast infection can occur 
randomly in pregnant women.

Keywords: Candida albicans, pregnancy, diabetes, vaginal yeast infection, healthy people

Introduction

	 Of the approximately 150 species of the 
yeast Candida (1) known more than 20 can cause 
infection in humans (2). Candida albicans is the 
most important species among the other clinically 
significant species, including C. glabrata, C. 
parapsilosis, C. krusei and C. dubliniensis. 
Candida spp. lives commensally on the skin and 
in the genitor-urinary tract and gastrointestinal 
tract. They are harmless in their human host 
when they do not overgrow and interrupt the 
human immune system (3). However, under 
certain conditions, some species exploit the 
host environment and cause disease. Superficial 
infection affects mucous membranes and skin, 
whereas invasive candidiasis can be acute or 
chronic and can affect the bloodstream and 
internal organs (1). Candida can be found in the 
oral cavity (oral candidiasis), the gastrointestinal 

tract (including the esophagus and bladder), 
at bronchial venous catheter sites, and in skin 
lesions (4). Multiple factors can increase the 
potential for C. albicans to experience the 
transition from harmless commensal to virulent 
pathogen. Injuries or traumatic surgery, the 
presence of indwelling devices such as catheters 
or prosthetic devices, and age (new born babies 
and the elderly are more susceptible) are among 
triggering factors. In addition, those with a 
compromised immune system, such as patients 
receiving chemotherapy, transplant patients, 
acquired immune deficiency syndrome (AIDS) 
patients, and patients with bloodstream infection, 
are more at risk of infection (5). The incidence of 
yeast infection has increased significantly since 
the early 1980s due to the advancement in health 
care management of critically ill patients (6).
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	 Vaginal yeast infection is a common mucosal 
infection caused by Candida species that affects 
women during their reproductive years (7). 
Twenty-five percent of all pregnant women carry 
Candida organisms in their vagina (8). Symptoms 
of yeast infection generally include soreness, 
burning, itching, and abnormal vaginal discharge 
(9). Women are diagnosed as having a yeast 
infection when clinical symptoms are present 
and when the vaginal yeast count is >105 CFU/
mL of vaginal fluid (10). In addition in pregnancy, 
factors that affect a woman’s susceptibility to 
yeast infection also include the use of antibiotics 
and oral contraceptives, uncontrolled diabetes 
mellitus (DM), hormone replacement therapy, 
and immunosuppressive therapy (11). Several 
studies reported a high incidence of clinical 
candidiasis in women taking oral contraceptives, 
and the incidences grew with an increasing in 
the duration of oral contraceptive use (12). A 
higher level of estrogen during pregnancy causes 
the vagina to produce more glycogen, making it 
easier for the yeast to grow. Babic and Hukic (13) 
concluded that estrogen may cause yeast to grow 
faster and stick to the walls of the vagina.
	 Diabetes is a chronic disease that occurs 
when the pancreas does not produce enough 
insulin or when the body cannot effectively use 
the insulin it produces. Insulin is a hormone that 
regulates blood sugar. Hyperglycemia, or raised 
blood sugar, is a common effect of uncontrolled 
diabetes, and over time, leads to severe damage to 
many of the body’s systems, especially the nerves 
and blood vessels (World Health Organization, 
2013). Diabetes and yeast infection can often co-
occur during pregnancy. Pregnant women with 
diabetes have a high risk of Candida infection 
because the elevated sugar level in the blood 
provides food for yeast and encourages Candida 
overgrowth. Diabetes can be divided into two 
broad categories: pre-existing diabetes (DM type 
1 and DM type 2) and gestational diabetes mellitus 
(GDM).
	 Type 1 DM, previously known as insulin-
dependent diabetes or childhood-onset diabetes, 
develops when the body cannot produce any 
insulin, and usually begins in childhood. This 
condition is characterised by deficient insulin 
production and requires daily administration of 
insulin to control the patient’s blood glucose level. 
Most women with type 1 DM are aware of their 
condition before becoming pregnant. Symptoms 
include excessive excretion of urine (polyuria), 
thirst (polydipsia), constant hunger, weight loss, 
vision changes, and fatigue. All of these symptoms 

may occur suddenly. Type 2 DM develops when 
the body cannot produce enough insulin or 
when the insulin that is produced does not work 
properly. Ninety percent of people with diabetes 
around the world have this type of diabetes, and 
it is largely the result of excess body weight and 
physical inactivity; it is usually diagnosed at age 
40 or older, but it can occur at a younger age (14). 
Type 2 DM can usually be treated with medication 
to lower the blood glucose level, but in certain 
cases pregnant women require insulin injections 
instead. Symptoms may be similar to those of type 
1 DM. However, type 2 DM may be diagnosed 
several years after onset, once complications have 
already arisen.
	 GDM is defined as any degree of glucose 
intolerance with onset or first recognition during 
pregnancy (15,16). It develops during pregnancy 
and often ends with pregnancy. Approximately 
7% of all pregnancies are complicated by GDM. 
The prevalence may range from 1 to 14% of all 
pregnancies, depending on the population studied 
and the diagnostic tests employed. In 1988, 
~8.8% of all pregnancies in the United States 
were affected by diabetes, of which 1.2% were 
pre-existing diabetes. GDM complicates 1–14% 
of pregnancies in the United States annually (17). 
GDM can usually be treated by diet modification, 
but needs insulin injections in some cases. 
Pregnant women with GDM are at an increased 
risk of developing diabetes, usually type 2 DM, 
after pregnancy.
	 The prevalence of Candida infection has been 
reported to be higher in diabetic pregnant women 
than non-diabetic pregnant women (18). The level 
of both progesterone and estrogen hormones are 
also elevated during pregnancy. Progesterone has 
suppressive effects on the anti-Candida activity 
of neutrophils, whereas estrogen reduces the 
ability of vaginal epithelial cells to inhibit the 
growth of C. albicans and decreases the level of 
immunoglobins in vaginal secretions, resulting 
in increased vulnerability of pregnant women to 
vaginal candidiasis (18). Babic and Hukic (13) 
found that pregnant women were more prone 
to Candida infection because the vagina is more 
sensitive during pregnancy. Thus, the infection 
occurs significantly more often for pregnant 
women compared to non-pregnant ones (13).
	 The aim of this study was to determine 
the prevalence of vaginal yeast infection using 
maternal health records among pregnant 
women with and without diabetic state. The 
relationship between Candida infection and 
socio-demographic factors was also evaluated.
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Materials and Methods

	 We obtained ethical approval to conduct 
this study from The Human Research Ethics 
Committee (JePeM), Universiti Sains Malaysia, 
Malaysia (FWA Reg. No: 00007718; IRB Re. 
No: 00004494), and it was registered with the 
National Medical Research Register (NMRR) 
(NMRR ID: 13-1351-18409). In addition, the 
Medical Research and Ethics Committee (MREC) 
of the Ministry of Health Malaysia approved 
this study on 10 February 2014. The head of the 
department and the nursing staff in the Antenatal 
Clinic, Klinik Kesihatan Kepala Batas were 
informed about the study.
	 This was a report study using maternal 
health records from Kepala Batas Health Clinic, 
Penang State, Malaysia. All data was collected 
on weekdays during normal working hours. The 
study population consisted of pregnant women 
attending the Antenatal Clinic from the year 2006 
to 2012 for routine checkups. Pregnant women 
who were HIV positive or who were diagnosed 
with a sexually transmitted disease (STD), 
including chlamydia, gonorrhea, trichomoniasis, 
and genital herpes, were excluded from the study.
	 The sample size required for this study was 
calculated using Power and Sample size Program 
PS version 3.1.2, 2014 and 2 proportions method 
(19). To achieve 80% certainty (power) at an 
alpha of 0.05, 330 data records were needed for 
each group (pregnant with and without DM) to 
test for a significant association between Candida 
infection and DM in pregnant women (20). To 
account for the anticipated 10% attrition rate, the 
final sample size needed for each group was 370 
(i.e., a total of 740 records).
	 Maternal health records were placed in 
boxes and labeled by year. Each box contained 
approximately 200–250 records. The records 
were not arranged by registration numbers. The 
fifth record was pulled for analysis from each box. 
Data were retrieved from the selected maternal 
health records and recorded on the data collection 
form. Patient complaints of vaginal yeast infection 
symptoms and treatment by the medical officer 
in charge were noted. For patients with diabetes, 
the chart indicated whether the patient had DM 
before pregnancy or had developed GDM. For 
pregnant women without DM, the chart indicated 
if there was a family history of diabetes. In the 
event that there was a history of diabetes in the 
patient’s family, the medical officer may have 
recommended that the patient undergoes a 
modified glucose tolerance test (MGTT).
	 In addition, data for age group, race, and 

education level was also retrieved. The education 
level of each patient was noted as follows: primary 
school from Standard 1 to Standard 6; secondary 
school from Form 1 to Form 6; professional 
certificate or diploma; and a university degree 
or higher. Data was entered and analysed using 
Microsoft Excel and the Statistical Package for 
Social Science SPSS 20. The data was double 
checked to minimise data entry errors. Descriptive 
data, such as the percentage of frequency, mean, 
and standard deviation were used primarily to 
summarize and describe the data. Chi-square 
tests were conducted to assess the association 
between different variables.

Results

	 Eight hundred and nine maternal health 
records from Kepala Batas Health Clinic were 
included in this study. Of these patients, 118 
(14.6%) of them had vaginal yeast infection. The 
data show that the prevalence of vagina yeast 
infection among pregnant patients diagnosed 
with diabetes is 38.1% (45/118) and prevalence 
of the disease in patients without diabetes is 
61.9% (73/118). This prevalence is comparably 
higher among pregnant women without diabetes, 
with the largest numbers being recorded in 2011, 
followed by 2010 and 2012 (Table 1). 
	 Table 2 shows the occurrence of vaginal 
yeast infection among the participants varied by 
age group. The infection rate is highest among 
pregnant women aged 27 to 32 years, followed by 
ages 33 to 38 and 21 to 26 years old. Only 2 out of 
42 patients (4.8%) aged 39 to 45 years old have 
yeast infection, with one of them having diabetes. 
The results of chi-square analysis identified no 
relationship between age and vaginal infection 
among pregnant women with and without 
diabetes.
	 Table 3 shows the prevalence of vaginal yeast 
infection based on race. Vaginal yeast infection 
is most common among Malay patients due to 
them being the majority population in this area, 
followed by non-Malay population (Indian, 
Chinese and others). The vaginal yeast infection 
cases are divided into two groups, Malay and 
non-Malay, for chi-square analysis. The results 
of chi-square analysis identified no relationship 
between vaginal yeast infection among pregnant 
women with and without diabetes and the race of 
the patients. The findings show that fewer cases 
are found among Chinese patients, and only 
six patients fall under the foreigner category. 
However, this is due to the low population of the 
Chinese citizens and foreigners within the studied 
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area.
	 The prevalence of vaginal yeast infection 
based on educational level is shown in Table 4. 
In this study, pregnant women with a secondary 
education level are more likely to have a yeast 
infection, followed by pregnant women with a 
certificate or diploma. However, the results of chi-
square analysis show no significant relationship 
between different education levels and the 
occurrence of vaginal yeast infection among 

pregnant women with and without diabetes.
	 Table 5 shows the results of chi-square 
analysis conducted to identify relationships 
between age group, race, and education level 
among pregnant women with vaginal yeast 
infection with and without diabetes. Based on chi-
square analysis, is found that age group, race, or 
education level and did not show influence on the 
frequency of vaginal yeast infection in pregnant 
women with and without diabetes.

Table 1: Vaginal yeast infections cases reported at Kepala Batas Health Clinic from year 2006 to 2012.
Years Vaginal yeast 

infection 
Vaginal infection with 

diabetes 
Vaginal yeast infection 

without diabetes 
n, % n n

2006 4 (7.3) 0 4
2007 19 (11.9) 6 13
2008 12 (14.0) 5 7
2009 10 (20.4) 3 7
2010 22 (15.5) 9 13
2011 29 (21.3) 14 15
2012 22 (12.2) 8 14
Total 118 45 73

Table 2: Vaginal infection cases based on age in Kepala Batas Health Clinic from year     2006 to 2012.
Age
(Years old)

Data for each 
age group

Vaginal yeast 
infection 

Vaginal yeast 
infection with 

diabetes 

Vaginal yeast 
infection 

without diabetes 
n, % n, % n, %

15-20 32 5 (15.6) 1 (20.0) 4 (80.0)
21-26 189 26 (13.8) 8 (30.8) 18 (69.2)
27-32 351 57 (16.2) 23 (40.4) 34 (59.6)
33-38 195 28 (14.8) 12 (42.9) 16 (57.1)
39-45 42 2 (4.8) 11 (50.0) 1 (50.0)
Total  809 118 45 73

Table 3: Vaginal infection cases based on races in Kepala Batas Health Clinic from year 2006 to 2012.
Race Vaginal yeast infection With diabetes Without diabetes

n n n
Chinese 6 (5.1%) 2 (4.4%) 4 (5.5%)
Indian 11 (9.3% 4 (8.8%) 7 (9.6%)
Malay 95 (80.5%) 38 (84.4%) 57 (78.1%)
Others 6 (5.1%) 1 (2.2%) 5 (6.8%)
Total 118 45 73
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Discussion

	  In the present study, 14.6% of the 809 
pregnant female participants had vaginal yeast 
infection. The prevalence of infection in the current 
study was lower than that reported by Nelson et al. 
(2013a) for a study conducted in Kenya (42.7%) 
and Amadi and Feyi (21) for a study conducted 
in Tanzania (42.9%). The difference in results 
may be due to different methodologies. In these 
two studies, pregnant women were interviewed 
at a baseline visit and isolation and identification 

of vaginal Candida species was conducted for 
asymptomatic vaginal infection. In contrast, in the 
current study, maternal health records were used, 
and laboratory work was not conducted for any 
of the recorded cases. In this study, patients who 
complained of typical symptoms (e.g., yellowish 
or whitish discharge with a foul smell, vaginal 
discharge changing color from white to yellow, 
and itchiness) (22) were considered to have a 
yeast infection. However, only some patients with 

Table 4: Vaginal infection cases based on education level in Kepala Batas Health Clinic from year              
2006 to 2012

Education 
levels

Data for each 
education level

Vaginal yeast 
infection 

Vaginal yeast 
infection with 

diabetes 

Vaginal yeast 
infection without 

diabetes 
n,% n, % n, %

Primary
 education

28 3 (10.7) 1 (33.3) 2 (66.7)

Secondary 
education

204 66 (32.4) 29 (43.9) 37 (56.1)

Higher certificate 
or Diploma

159 25 (15.7) 6 (24.0) 19 (76.0)

University degree 
or higher

418 24 (5.7) 9 (37.5) 15 (62.5)

Total 809 118 45 73

Table 5: Association between age group, race and education level with status of diabetes (with and 
without) among pregnant women with vaginal yeast infection (2006 to 2012)

Variable n With 
diabetes

Without 
diabetes

X2 statistica 
(df)

P value

n, (%) n, (%)
Age group

15-26 31 9 (29.0) 22 (71.0) 1.551 0.460
27-32 57 23 (40.4) 34 (59.6) (2)
>32 30 13 (43.3) 17 (56.7)

Race
Malay 95 38 (40.0) 57 (60.0) 0.718 0.397
Non Malay 23 7 (30.4) 16 (69.6) (2)

Education
Primary school 69 30 (43.5) 39 (56.5) 2.956 0.228
Professional certificate & diploma 25 6 (24.0) 19 (76.0) (2)
First degree and higher 24 9 (37.5) 15 (62.5)

aChi-square test.
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clinical symptoms underwent a high vaginal swab 
(HVS) procedure to obtain a sample of discharge 
from the vagina for laboratory culture (23). A 
higher level of estrogen during pregnancy causes 
the vagina to produce more glycogen, making it 
easier for the yeast to grow. Babic and Hukic (13) 
concluded that estrogen may cause yeast to grow 
faster and stick to the walls of the vagina.
	 Some researchers believe that factors such 
as the use of antibiotics and oral contraceptives, 
uncontrolled DM, pregnancy, hormone 
replacement therapy, and immunosuppressive 
therapy make a woman more susceptible to 
developing a yeast infection (24). The prevalence 
of Candida infection has been reported to be 
higher in diabetic pregnant women compared to 
non-pregnant women because the increased levels 
of glucose in diabetes and the suppression of the 
immune system during pregnancy contribute 
to the development of vaginal candidiasis (25). 
However, when diabetes and pregnancy were 
considered in this study, no association between 
diabetes and the frequency of occurrence of 
vaginal yeast infection in pregnant women was 
found (X² (1, N=537) = 3.495, P = 0.062). In 
addition neither age group, race, nor education 
level notably affected the prevalence of vaginal 
yeast infection was detected. 
	 Based on the chi-square test results, there 
was no significant association between age and 
vaginal yeast infection cases. Oriel et al. (12), 
Jombo et al. (26), and Nelson et al. (27) reported 
similar results. However, the prevalence of yeast 
infection was higher in the younger age groups, 
Younger and more sexually active women may 
be more prone to develop vaginal yeast infection. 
They may be more likely to use contraceptives to 
prevent pregnancy or to space pregnancies and 
misuse antibiotics. However, Kent (28) reported 
a contradictory result; he found that women in 
the 26–35 year age group were sexually active 
have low vaginal defense mechanisms against 
Candida species. In the current study, only 2 out 
of the 42 cases of vaginal yeast infection occurred 
in pregnant women in the 39–45-year old group. 
Women in this age group are nearing their 
menopause age and are becoming less sexually 
active. They rarely use contraceptives to prevent 
pregnancy and vaginal immunity may increase as 
the levels of estrogen and corticoids decrease (29). 
Okungbowa et al. (30,31) reported a prevalence 
rate of 10% and 2% within the 36–45 and over 46 
years age groups, respectively, and they suggested 
that this low incidence was probably due to the 
increased of vaginal immunity with age. 

	 In this study, most of the patients with vaginal 
yeast infection were Malay (80.5%), followed by a 
much smaller proportions of Indian (9.3%) and 
Chinese (5.1%) patients. Malaysia is a multiracial 
country, and race is thought to be a contributing 
factor to the prevalence of vaginal yeast infection. 
However, in this study, ultimately race could 
not be considered a valid factor due to sampling 
bias, as the statistical population was not equally 
balanced. Because the majority of the population 
in Kepala Batas are Malays in the sample and the 
Malay population was overrepresented.
	 The chi-square analysis revealed no 
significant relationship between age group, 
educational level and vaginal yeast infection 
in pregnant women. All women had relatively 
equal exposure to factors encourage vaginal yeast 
infections and ignorance can play significant 
role in predisposing the lower socio-economic 
class to higher infection rates (32). This study 
only evaluated academic education, thus it did 
not consider the participants’ level of education 
and their awareness about health care during 
pregnancy. All participants received similar advice 
and recommendations by the nurses regarding 
hygiene and diet during pregnancy.

Conclusion

	 There is no significant relationship between 
age, race, and educational level the the status of 
diabetes among pregnant women who suffer from 
yeast infection. 
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